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Methodology 

•  CERES Synop)c Data 
– 3‐hourly CERES‐Geo 
merged data product. 

•  Fourier Analysis is 
used to compute 
diurnal harmonics. 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Climatological  
Tropical Diurnal Cycle (TOA LW) 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Climatological  
Tropical Diurnal Cycle (Cloud Amt.) 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CanAM4.0 Results 



CanAM4.0 minus CERES diurnal 
amplitude 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Land N
on‐convec)ve 

μOLR=‐5.65 W m‐2 

μLWCF=‐2.20 W m‐2 

μCLDLOW=‐2.84% 

μCLDMID=‐1.21% 

μCLDHGH=‐1.14% 

μPRECIP=‐0.91 mm day‐1 

μOLR=‐0.33 W m‐2 

μLWCF=0.16 W m‐2 

μCLDLOW=2.28% 

μCLDMID=‐0.64% 

μCLDHGH=0.62% 

μPRECIP=‐0.01 mm day‐1 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Diurnal cycle Amplitude Errors 

• Largest errors are found in 
the low cloud frac)on diurnal 
cycle amplitude 

• Clear‐ and all‐sky OLR exhibit 
the largest errors in diurnal 
cycle amplitude 



Diurnal Cycle Phase 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 CanAM4.0 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What is causing errors in the land 
non‐convec)ve OLR diurnal cycle? 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Conclusions 
•  The CanAM4.0 reproduces general aspects of the TOA 
radia)on, clouds, and precipita)on diurnal cycles. 

•  However, large errors are found in the ocean non‐
convec)ve low cloud diurnal cycle amplitude as well as 
in clear‐ and all‐sky OLR in land non‐convec)ve regions. 

•  Model inconsistencies are found in the diurnal phasing 
of cloud types in all diurnal cycle regimes. 

•  The ‐6 W m‐2 land non‐convec)ve regime OLR diurnal 
cycle amplitude bias is consistent with a ‐1.5 K bias in 
the surface temperature diurnal cycle driven by the 
model ~30 W m‐2 midday errors in RSW.  


